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ABSTRACT 
A growth trial was conducted to test the effect of Lykamin (dietary 
supplement) on growth, survival and feed conversion in Mystus gulio. Four 
isoproteic diets were formulated by incorporating the growth promoter, 
Lykamin at the levels of 0, 0.25, 0.50 and 0. 75% diet. The crude protein 
content was 30% in each diet. The diets were fed to triplicate groups of 
catfish fingerlings twice daily at a level of 5% of the total body weight for 
120 days. Regular fortnightly sampling was done to evaluate the growth 
performance of the experimental animals. Water quality parameters during 
the experimental period were maintained within the range suitable for catfish. 
The results showed better specific growth rate, weight gain, protein efficiency 
ratio and feed conversion ratio in the group which was given 0.75% Lykamin 
diet. 
Key words: Lykamin, Mystus gulio, growth, survival, proximate 
composition 
INTRODUCTION 
Mystus gulio (Hamilton) is an 
omnivorous bagrid catfish and 
comparatively easy to feed. It can be 
cultured in freshwater, brackishwater and 
seawater because of its euryhaline and 
hardy nature. Normally in any farming 
operation, the feed cost ranges from 30-
60% of the total farm production costs and 
sometimes even higher. Protein is one of 
the most important nutrient categories for 
growth and the most expensive macro 
component of fish food because of its bulk 
in the feed formula (Pandian, 1989; NRC, 
1993). Formulating the supplementary 
feeds using locally available plant and 
animal sources, considering their nutrient 
profile and cost, or using the feed additives 
such as hormonal and non-hormonal 
promoters can reduce the cost. Addition 
of growth promoters not only reduces the 
culture period but also reduces the feed 
cost. Non-hormonal growth promoters 
include substances like vitamins, minerals, 
antibiotics and other specific compounds 
which are added to the feed with a view to 
enhance growth. It is claimed the non-
hormonal growth promoters improve 
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animal health and prevent infection, apart 
from enhancing growth rate (Keshavanath 
et al., 1991). Ogino and Kamizono (1975) 
established the influence of dietary 
minerals on growth and survival of many 
fish species. Since the minerals absorbed 
from water do not always meet the total 
metabolic requirements of fish, their 
supplementation through diet results in 
growth promotion (Hepher, 1988). 
Studies on fish nutrition with regard 
to nutritional requirements, feed 
ingredients and formulation have enabled 
specific feed formulation for carps, catfishes 
and freshwater prawns. Supplementary 
feeds provided in most of the aquaculture 
systems in India are still confined to 
traditional rice bran-oil cake mixture. 
Several researchers already have initiated 
work with regard to amino acid and fatty 
acid requirements, vitamins and minerals 
requirements, provision of additives like 
growth promoters, antioxidants, 
preservatives and probiotics (Ravi and 
Devaraj, 1991 a, b; Mohanty and Kaushik, 
1991; Khan and Jafri, 1993; 
Mukhopadhayay and Rout, 1996). 
"Lykamin™", a product ofLyka Labs Ltd., 
Animal health division, Bombay, India, is 
reported to be widely used in livestock and 
poultry as a feed additive to improve 
growth and survival. Lykamin is known 
to contain minerals and essential amino 
acids like lysine and methionine (Table 1). 
All the studies on finfish have shown that 
they need the same 10 essential amino 
acids as most other animals. The 
requirements for individual amino acids 
are fairly consistent between species. 
Lysine and methionine were mostly 
reported to be the limiting amino acids 
(Tacon and Jackson, 1985; El-Sayed, 1990). 
In this study an attempt has been made 
on the effect of non-hormonal feed additive 
Lykamin on the growth performance, 
survival and biochemical composition of 
the M. gulio fingerlings. 
MATERMLSANDMETHODS 
M. gulio fingerlings were collected 
from Vellar estuary (Lat.11° 29' N; Long. 
29° 46' E) and nearby canals. They were 
transported to the laboratory and 
acclimatized to the estuarine water with 
25 to 28°C temperature, 19 to 26%o 
salinity, 7.0 to 8.5 pH and 4.50 to 7.18 
rnl/1 of dissolved oxygen. The growth study 
was conducted for 120 days in plastic 
troughs having 50 1 estuary water and 
50% water was exchanged daily. Three 
replicate groups of fish having 15 
fingerlings each were stocked in 12 
troughs. The fishes were stocked at the 
initial length and initial weight of 4.80 ± 
0.16 ern and 1.43 ± 0.10 g respectively. 
Three test diets (T1, T2 and T3) were 
formulated to contain three levels (0.25%, 
0.50% and 0. 75% diet respectively) of 
Lykarnin, keeping the crude protein level 
at 30%. The diet without Lykamin served 
as the control (TO). Lykarnin was used 
over and above 100% of the ingredient 
composition. The required proportions of 
different ingredients (Table-1) were mixed 
with water to make dough. The dough 
was steam cooked in a kitchen cooker and 
the dough was pelletized with a hand 
pelletizer with 1rnrn diameter. The pellets 
were oven dried and stored in 4 °C in an 
airtight container. 
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Fortnightly samples were taken to 
record the length and weight increment of 
the experimental animals. During the 
acclimatization period, the quantity of feed 
required for each trough per day was 
noticed and the feed quantity was 
readjusted based on the weight of fish 
recorded at fortnightly intervals. Hence 
the feeding rate was fixed as 5% of the 
total body weight throughout the 
experiment and the frequency was 
maintained twice daily. The total feed/ 
day to be given was equally divided into 
two and was given at 07.30 hrs and 19.30 
hrs. Unconsumed feed was collected, 
weighed and feed intake was calculated. 
Faecal matter was siphoned out after 6 
hours of feeding. Various water quality 
parameters like salinity, dissolved oxygen, 
temperature and pH were analyzed and 
recorded by refractometer, DO meter, 
Celsius thermometer and pH pen 
respectively. Experimental diets and fmal 
fish carcass were analyzed for their crude 
protein, dry matter, ash and crude fibre 
by following AOAC, (1995). Total 
carbohydrate and crude lipid were analysed 
following Dubois et al., (1956) and Folch 
et al., (1957) respectively. Weight gain, 
specific growth rate (SGR), protein 
efficiency ratio (PER) and food conversion 
ratio (FCR) were calculated following NRC 
(1993). One-way analysis of variance 
CANOVA) with Duncan's multiple range 
tests was used to compare the means of 
data to determine whether results were 
statistically significant (Snedecor and 
Cochran, 1990). 
RESULTS 
The mean water temperature, pH, 
dissolved oxygen and salinity were 25 to 
28°C, 7.13 to 8.90, 4.92 to 8.89 mg/l and 
19 to 26%o respectively. The proximate 
composition of the feed used in the 
experiment are given in Table 1. 
The food consumption, weight gain, 
Specific Growth Rate (SGR), Protein 
Efficiency Ratio (PER) and Food 
Conversion Ratio (FCR) are presented in 
Table 2. Fish fed with diet T3 showed the 
highest weight gain followed by T2, while 
there was no significant (P > 0.05) 
difference between T1 and TO groups in 
terms of weight gain, Specific Growth Rate 
and Food Conversion Ratio. There was a 
significant difference (P < 0.05) among the 
control and treatment groups when 
comparing the overall results in terms of 
food consumption, weight gain, SGR, FCR 
and PER. There was a significant 
difference (P < 0.05) in carcass composition 
of catfish fed on diets containing different 
levels of Lykamin and control (Table 3). 
Proximate composition of fish muscle 
showed that the proportion of protein was 
highest for the T3 group (Table 3). Total 
carbohydrate and total lipid content was 
high in the fish given T3 group and low in 
the control. 
DISCUSSION 
In the present study Lykamin was 
found to significantly stimulate growth on 
the catfish, M. gulio. It is evidenced by 
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Table 1 : Percentage composition of ingredients and proximate composition 
of experimfmtal diets for Mystus gulio fingerlings 
Ingredient (%) Diets 
TO T1 T2 T3 
Fish meal 12.24 12.24 12.24 12.24 
Prawnhead meal 12.24 12.24 12.24 12.24 
Peanut meal 12.24 12.24 12.24 12.24 
Soyabean meal 12.28 12.28 12.28 12.28 
Wheat bran 24.00 24.00 24.00 24.00 
Rice bran 22.00 22.00 22.00 22.00 
Tapioca flour 3.00 3.00 3.00 3.00 
Squid meal 1.00 1.00 1.00 1.00 
Vitamin and mineral mix a 1.00 1.00 1.00 1.00 
Lykamin b 0% 0.25% 0.50% 0.75% 
Proximate composition 
Moisture (%) 11.46 ±0.47 11.40±0.31 11.55±0.26 11.70±0.38 
Protein(%) 29.30±0.51 29.64±0.64 29.95±0.18 30.03±0.08 
Carbohydrate (%) 36.70±0.50 35.42±1.52 36.56±0.48 36.91±0.23 
Lipid(%) 6.08±0.17 6.18±0.15 6.27±0.06 6.05±0.14 
Fibre(%) 6.68±0.35 7.09±0.16 7.03±0.22 7.05±0.08 
Ash(%) 7.06±0.85 7.70±0.45 7.86±0.25 6.65±0.26 
a Supradin Vitamins-IP (as acetate) 20,000 IU; Cholecalciferol IP (vitamin-D3) 2,000 IU; 
Thiamine Mononitrate IP 200 IU; Riboflavin IP 20mg; Pyridoxine hydrochloride IP 
6.0mg; Cyanocobalamin IP 30.0mg; Nicotinamide IP 200mg; Calcium pantothenate IP 
32.6mg; Ascorbic acid IP 300mg; a-Tocophenyl acetate IP 50.0mg; Biotin-USP 0.50mg; 
Calcium phosphate IP 258.0mg; Magnesium oxide light IP 120.0mg; Dried ferrous 
sulphate IP 64.08; Manganese sulphate BP 4.06; Total phosphorus in the preparation 
51.60; Copper sulphate IP 6. 78; Zinc sulphate IP 4.40; Sodium molybdate 0.50 and 
Sodium borate 1. 76. 
beach 100g provided: Iron, 97.9mg; Iodine, 15.6mg; Cobalt, 4.5mg; Magnesium, 211.4mg; 
copper, 31.2mg; Zinc, 213.0mg; Live yeast culture, 300mg; L-Lysine mono HC1-440mg; 
DL-Methionine, 192.0mg; Calcium,30% and Phosphorous,8.25%. 
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Table 2 : Effect of Lykamin on growth, survival and SGR, PER, FCR and 
weight gain by Mystus gulio 
Parameter Diets 
TO T1 T2 T3 
Initial Length (em) 4.80±0.16 4.68±0.33 4.88±0.25 4.77±0.04 
Initial Weight (g) 1.43±0.10 1.42±0.14 1.55±0.06 1.39±0.03 
Final Length (em) 13.19±0.36 13.87±0.28 13.86±0.30 13.96±0.80 
Final Weight (g) 23.37±0. 72b 25. 71±0.49ba 26.10±0.14a 28.26±0.33c 
Weight gain (g) 21.94±0.69a 24.29±0.49b 24.55±0.19b 26.87±0.31c 
Food consumed (g) 75.67±0.68a 71.53±1.26b 69.43±0.57b 68.53±0.81b 
SGR (%) 2.33 ± 0.06b 2.41± 0.09a 2.35 ± 0.04b 2.51 ± 0.01c 
PER 0.98±0.02a 1.12±0.01b 1.17±0.01b 1.31±0.03c 
FCR 3.45±0.11a 2.93±0.03b 2.82±0.04b 2.54±0.04c 
Means in the same row sharing different superscripts are significantly different (p < 0.05) 
SGR (%)=On final we-ight) -On initial weight) I Experimental duration in daysX100 
FCR =Dry weight of feed given (g)/Gain in weight of fish (g) 
PER = Increment in body weight (g)/Protein intake (g) 
Figures in parenthesis indicate standard deviation 
Table 3 : Effect of Lykamin on body composition of Mystus gulio 
Parameter 
Drymatter (%) 
Protein(%) 
Carbohydrate(%) 
Lipid(%) 
Ash(%) 
TO 
32. 79±0.45a 
56.02±1.36 b 
4.76±0.19a 
7.46±0.47 a 
13.33±0.32 ac 
Diets 
T1 T2 T3 
32.52±0.87a 32.12±0.05a 31.29±0.04 a 
62.55±0.49 a 64.85±0.95 a 68.65±1.05 c 
4.49±0.35 a 5.25±0.09 h 5.63±0.16b 
8.77±0.16 be 9.18±0.24 c 8.45±0.41h 
14. 71±0.30 bd 13.05±1.04 a 14.07±0.50 cd 
Means in the same row sharing different superscripts are significantly different (p < 0.05) 
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the significant influences on various 
performance parameters like weight gain, 
food conversion ratio, specific growth rate 
and protein efficiency ratio. Lykamin is a 
feed additive of natural origin, which is 
known to be growth promoting in various 
live stock animals including cultivable 
fishes like carps. 
Several non-hormonal feed additives 
are found to be growth promoting in fish 
feeds. The action of these growth 
promoters is dose dependent and species 
specific. Livol, a herbal feed additive 
induced highest growth at a dosage of 1% 
of the diet in common carp (Abraham, 
1992; Shadakshari, 1993), at 0.5% level in 
Catla (Gireesha, 1993) and rohu 
(Maheshappa, 1993). Crown-gro-fast, also 
an herbal feed additive induced maximum 
growth in mahseer at a level of 1.5% of 
the diet (Shivakumar, 1995). Other growth 
promoting agents such as Aquagran and 
Nutripro-Aqua of natural origin are also 
known to stimulate growth in fish (Singh, 
1993; Kumar, 1994). 
Singh (1993) used Aquagran, a non-
hormonal growth promoter of natural 
origin in the diet of common carp and 
observed that this resulted in significantly 
better weight gain at higher dosage of 4.5% 
of the diet. In the present study 0. 75% 
Lykamin induced significantly high 
growth in Mystus gulio over control. This 
finding clearly indicates that the influence 
of Lykamin in promoting growth varies 
among species and its effect is also dose 
dependent. A similar performance in terms 
of growth and nutrient utilization was 
obtained by Swain et al., (1996) in mrigal 
fed with Bioboost forte. He obtained a 
lower feed conversion ratio and protein 
efficiency ratio of 1.26 when fed with 
Bioboost at the dietary level fed with150mg/ 
kg. Nandeesha et al., (2000) have reported 
that common carp and mrigal showed an 
increased specific growth rate, protein 
efficiency ratio, net protein retention and 
decreased food conversion ratio when fed 
with dietary NaCl at the rate of 1.5%. 
Shivananda Murthy and Ramachandra 
Naik (2001) observed no change between 
control and treatment groups in growth 
and survival of common carp fed with 
stresscare, a herbal feed additive with a 
fishmeal based feed. 
Stafac-20, which contains 2% 
virginiamycin as an active ingredient, 
when incorporated at 60 ppm level in diet 
accelerated growth in catla fry and 
mahseer fingerlings. In rohu, the 
optimum level of the above growth 
promoter was 100ppm, (Kumar, 1994). 
Another feed additive based on yeast and 
B-complex vitamins called as G-probiotic 
was found to be effective for commoncarp 
(Kumar, 1994) and tilapia ( Ramachandra 
Naik et al., 1999) at a level of 2g/kg feed 
and 7.5g/kg feed respectively. Bioboost 
forte (30%) when used in combination with 
fresh goat liver (50%) resulted in higher 
average weight and better survival of catla 
spawn (Mohanty et al., 1996). 
Heisuke et al., (1997) obtained highest 
value of protein as 22.4% and lipid as 2.5% 
in red sea bream when fed with 5% 
Ascophyllum meat as a feed additive. 
Similar increase in muscle protein level 
was observed by Keshavanath et al., (1991) 
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in rohu and common carp fingerlings fed 
with stafac-20- containing 2% virginiamycin 
as a non-hormonal feed additive. But 
contradictory to this, Ahamad and Matty 
(1989) reported a slight reduction of muscle 
protein in common carp fed with a high 
protein diet incorporated with 
viriginiamycin. Nandeesha et al., (2000) 
obtained a higher muscle protein level as 
16.41% and 16.72% in common carp and 
mrigal when fed with 1.5% and 0.5% NaCl 
incorporated diet respectively. So, 
Lykamin, a non-hormonal growth promoter 
is found to be an effective growth 
stimulator at the dietary level of 0. 75% in 
catfish, Mystus gulio. Also it's effect on 
growth performance and final carcass 
composition were comparable with other 
non-hormonal growth promoters discussed 
above. In the present study, 0. 75% dietary 
supplementation of Lykamin produced 
maximum growth performance. But the 
study failed to examine the higher dosage 
levels above 0. 75%. So, further studies 
are needed to optimize the growth promotic 
effect of Lykamin in M. gulio. 
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